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University of Illinois at Springfield, Springfield, IL 62794-9243 (217) 206-6067
hadidi@uis.edu & jsiripai@uis.edu
Shon (1996) defines the electronic payment systems as
“any conventional or new payment system which enables
financial transactions to be made securely from one
organization or individual to another over the Internet.”
Electronic payment systems are grouped into four
categories: credit card based systems, electronic check
based systems, electronic cash based systems, and smart
card based systems (Cerqueiro and Kosuge, 1996).

Abstract
The United States Internet-based economy alone, was
more than doubled from about $15 billion in 1996 to
almost $40 billion in 1997. It is estimated that it will
grow to become a $300 to $350 billion dollar industry in
just a couple of years. These numbers are significantly
higher if we include Internet-based economy for the rest
of the world. This potential growth is especially likely,
when we see that companies are moving toward accepting
the more comprehensive electronic business model.
Major factors behind this potential growth are the widely
acceptance and use of the Internet and the World Wide
Web by individuals and businesses.

Positive identification of the customers, protecting
sensitive customer information, and protecting integrity of
information during the transmission are three security
concerns about electronic payment systems that are often
cited (Ford and Baum, 1997).

Methodology

Internet-based payment and settlement systems are an
integral part of doing business electronically. As such,
the growth of electronic business heavily depends on the
evolution of these payment and settlement systems.
Several electronic payment systems are currently
available on the Internet. These payment methods are
expected to achieve acceptable levels of security, privacy,
speed,
ease
of
use,
decentralization,
and
internationalization before consumers and businesses can
adopt them. The purpose of this paper is to compare and
contrast characteristics, advantages, and limitations of the
more widely used electronic payment systems.

Literature review was conducted to identify the more
widely used and cited electronic payment products.
Fifteen products were identified as follows: CAFÉ,
CheckFree, CyberCash, CyberCoin, DigiCash, First
Virtual, Millicent, Mondex, NetBill, NetCash,
NetCheque, SET, Open Market, RediCheck, and Visa
Cash. The Web sites for these products were visited to
collect information and to compare and contrast
characteristics of each payment system. Literature review
was conducted to develop evaluation criteria for
electronic payment systems (see Table 1).

Introduction
Furche and Wrightson (1996); Soper, Fera, Hu, and
Cheung (1996); and Wyner (1997) identified several
major evaluation criteria for electronic payment systems.
Lynch and Lundquist (1996), O’Mahony, Peirce, and
Tewari (1997) discussed technical characteristics of
electronic payment systems.

As of 1998, in the United States alone, more than forty
percent of the households had a personal computer and
more than twenty percent are connected to the Internet
(Litan and Niskanen, 1998). The number of online
businesses are estimated to increase from 150,000 in 1995
to more than two million by the year 2000 (Ghosh, 1998).
This enormous growth of the Internet and electronic
business is exhilarating the demand for electronic
payment and settlement systems. These payment systems
are expected to achieve acceptable levels of security,
privacy, speed, ease of use, decentralization, and
internationalization before consumers and businesses can
adopt them.

Based on the literature review, it was determined to
use the following criteria for comparison of the payment
products: security, online availability, transaction costs,
acceptability, customer base, reliability, ease of use,
additional cost, the type of currency used, and limitations.
For the objective criteria in the list, each product’s Web
site and at least one literature were reviewed to evaluate
each product.
Table 1 shows the factors and
measurements used to evaluate the products.
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Table 1
Factors and measurements used to evaluate electronic payment systems
Factors
Security

Measurements
Excellent, Good, Average, Below Average, Poor
Yes/No

Online Availability

Cost per Transaction

Transaction Cost
Acceptability
Customer Base

Number of Merchants Accepting the System
Number of Customers Using the System

Reliability

Yes/No

Ease of Use

Excellent, Good, Moderate, Poor

Additional Costs

Non-transaction Based Fees

Type of Currency

Type of Currency Used in the System

Limitations

For Example, Availability in only one Country

For the subjective criteria such as security, the
comparison was based on the security approach used for

the product. Table 2 shows the ranking and security
measures used to compare the products.

Table 2
Evaluation of Security Measures
Ranks

Security Measures

Excellent

Smart Card Based Systems

Good

Asymmetric Encryption
Public Key Encryption, RSA 512 bits - 2,048 bits

Average

Symmetric Encryption
Private Key Encryption, DES 56 bits

Below Average

Uses Other Techniques

Poor

Uses No Security Measures
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Results
For credit card based systems, the use of encryption
methods and available credit cards could help to make it
the most widely used electronic payment method. Credit
cards do not have the foreign currency problem since they
deal with a large number of currencies. Credit cards are
not suitable for micropayments.

The evaluation measures and the factors in Tables 1 and
2 were used to compare and contrast the selected
products. Table 3 shows a summary of comparison of the
products.

Summary and Conclusions

Smart cards are the most advanced types of electronic
payment systems. Multi-functionality is their most
important feature.

As it is presented in Table 3, currently there are rather
a large number of electronic payment products available.
It is likely that for a foreseeable future, no single system
will dominate the market. It is also likely that not all of
these products will exist in the market in a few years. For
micropayment systems, efficiency and speed are the key
factors. Security issues are not as much a concern as for
the larger value payment systems. Therefore, the type of
encryption used can be adjusted accordingly to reduce
transaction costs.
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References available upon request from first author.
The remaining part of Table 3 is available from first
author.

Table 3
Comparison of Electronic Payment Systems
Payment
Systems

Security

Excellent

Online
Availability
No

Transaction
Cost
None

CAFE

CheckFree

Good

Yes

CyberCash

Good

CyberCoin

Good

Acceptability

Customer
Base

Reliability

Ease of
use

Over 7
countries,
mainly In
Europe

N/A

Yes

Excellent

$9.95/
15
payments
$2.49/ an
additional set of
five

Over 1000
venders
and 850
banks

2.5
Million
customers

Yes

Yes

None

Over 600
vendors

500,000
customers

Yes

None

Over 600
merchants

N/A
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Additional
Costs
N/A

Type of
currency

Limitations

Various

Moderate

None

U.S. dollars
only

Yes

Excellent

None

U.S. dollars
only

Yes

Excellent

None

U.S. dollars
only

-It is not
Internet
payment at
this time
-The money
is not
transferable
-Minimum
charge of
$ 9.95 must
be paid
monthly
-Available
in U.S. only
-Needs 128
bit browser
-Long
processing
time
It does not
support
micropayment
-$ 0.25$10/
transaction
-Maximum
of $ 100 in
wallet

